This paper uses ten years of data from the PSID to examine the effects of economic conditions on health status. We expand on current research in this area by focusing on local (county) rather than aggregate (state/nation) conditions, using a panel data set, and examining a pre-mortality outcome (self-reported health status). In contrast with much of the previous literature, we find evidence that self-reported health status is procyclical. Generally the results suggest a reduction in health from each point increase in the unemployment rate that is equivalent to aging between 1-2 years. The results suggest that local measures are preferable and lead to somewhat larger estimates. We then present evidence that these effects are primarily psychologically driven, which is consistent with literature on the effects of macro conditions on mental health and also has implications for using self-reported health status as a measure of physical health.
Introduction
The current economic downturn has focused attention on the potential short term and long term effects of recessions on unemployment, economic growth and stability, population human capital accumulation, and population health. Much of the media focus has been on the potential effects of job loss and home foreclosure. Job loss is typically intertwined with a short term loss of health insurance and increase in unhealthy behaviors (Kapur and Marquis 2003, Deb et al. 2009 ). Longer term effects have also been shown on future earnings and many health outcomes, such as mortality (Jacobson et al. 1993, Sullivan and von Wachter 2009 ).
Even those who do not lose their jobs during an economic downturn may also suffer economic and health consequences. In fact, a growing literature has shown a counter-intuitive result in this regard. At the population level, recessions seem to be (temporarily) good for health (Ruhm 2000 (Ruhm , 2001 (Ruhm , 2003 (Ruhm , 2004 (Ruhm , 2005 . Recessions have been shown to reduce mortality, especially among young workers and the elderly, in a number of studies across time and countries. Potential explanations of this counterintuitive yet robust finding include that individuals pursue healthier behaviors during recessions, including driving less often (which reduces mortality from automobile accidents), smoking less, and exercising more (Ruhm 2000) .
While the relationship between macroeconomic conditions and health has been replicated over time, across countries, and with sophisticated econometric specifications, there are several limitations with current research in this area. First, nearly all current research uses either highly aggregated macroeconomic data (e.g. state-level) and/or repeated cross-sectional data. Thus, the dynamics of the links between local macroeconomic conditions and health are poorly understood. Additionally, repeated cross-sectional data may not allow adequate controls for unobserved individual heterogeneity and dynamics.
Second, in part based on the same data limitations, the prior literature has been particularly focused on mortality as the principal health outcome measures. 1 1 Exceptions include examinations of obesity (Ruhm 2000 (Ruhm , 2005b , smoking (Ruhm 2000 (Ruhm , 2005b , alcohol use (Dee 2001 , Ruhm 1995 , mental health (Charles and DeCicca 2008) , health insurance (Cawley and Simon 2005) , and, more recently, sleep patterns and time use (Edwards 2008) . However, these analyses are often done in order to shed light on the mortality findings. There appears to be little evidence in the literature that examines measures of self-reported health. 2 Two additional limitations with current research include the focus on national or state-level macroeconomic conditions in determining health outcomes While this measure has been shown to be important for predicting mortality, it is also useful as a pre-mortality measure that can be used to examine the potential accumulation of effects between macroeconomic conditions and health outcomes, before mortality is observed. Changes in self-reported health may also have its own set of mechanisms. While mortality effects have been shown to be concentrated in automobile accidents due to driving less, the mechanisms for self-reported health status may occur through changes to work hours, working conditions, and other factors. These limitations with the literature suggest a need for further analysis of the links between macroeconomic conditions and health status. In this paper, we use ten years of the PSID in order to contribute to this research area. This dataset allows many opportunities, and we will concentrate on (1) narrowing the measure of macroeconomic conditions to focus on county unemployment rates (2) beginning an examination of dynamic responses to macroeconomic conditions and (3) examining the heterogeneity of responses by occupation, region, rural status, attachment to the labor force, socioeconomic status, and other individual characteristics and dynamics. and the inability to examine potential mechanisms linking macroeconomic conditions with health outcomes. Datasets that have been used to examine these research questions have not had information on the dynamics of hours of work, occupation (including occupational characteristics such as physical demands and environmental conditions), employment transitions, and pre-determined health status.
Our results strongly suggest that more local measures of macroeconomic conditions better capture the relationships of interest, and we find a procyclical effect on self reported health status. We also find that the effects of macroeconomic conditions are short-lived but also accumulate over time to reduce health status. Finally, we investigate the mechanisms underlying these procyclical associations and find suggestive evidence that the self-rated health measure is likely conflating physical and mental health status, 2 Ruhm (2001) appears to the be exception, though the data is dated (NHIS 1969 (NHIS -1981 3 Charles and DeCicca (2008) appear to be a lone exception in this literature in their use of MSA unemployment rates in their analysis.
where mental health effects likely dominate the results. These findings also question the usefulness of the self rated health status measure in some contexts.
Background Literature
Empirical investigations of the links between macroeconomic conditions and health have been of growing interest to economists and other social scientists. While there are some antecedents in other literatures (Eyer 1977a,b) , Ruhm has produced much of the more recent, compelling evidence of the relationships between macroeconomic conditions and health (Ruhm 2000 , 2001 , 2003 , 2005 , 2007 , see Ruhm 2004 4 . In particular, much research has focused on mortality, finding procyclical effects.
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These health effects of economic expansions have also been found in a broad set of health outcomes, apart from mortality. While Ruhm (2000) found increases in mortality when the economy temporarily expands for total mortality as well as 8 of 10 specific causes of death (suicide was an important exception), other aspects of health have also been shown to be countercyclical. Ruhm (2001 Ruhm ( , 2003 While most of the literature has focused on mortality effects and mechanisms of the mortality effects (e.g. from risky behaviors), less research has focused on alternative pre-mortality health measures. Ruhm (2003) is an exception, with a focus on acute and chronic conditions, medical utilization, and poor health status. However, Ruhm (2003) uses cross sectional data and is not able to explore several work-related mechanisms such as employment, work hours, occupation, or industry.
While there has been a relatively large literature established linking macroeconomic conditions to mortality and associated health behaviors, there are still many limitations to current knowledge in the area. Nearly all of the current research uses highly aggregated data on economic conditions. The current paper will show that local measures of economic contractions are more relevant than aggregated measures used in nearly all of the literature. Additionally, previous research has focused on a somewhat narrow (but important) set of health outcomes, such as mortality and health behaviors (smoking, alcohol use, exercise, etc). There is currently much more limited research that focus on self rated health status. The tradeoff in these outcomes include the subjective nature of self rated health status on one hand, but the advantages of this measure include its links with a broad set of later health outcomes, its status as a pre-cursor to more 6 Edwards (2008a) finds that all individuals sleep better when state unemployment is high, as well as caring for the elderly and talking on the phone. 7 Include Halliday paper here serious but less frequently observed outcomes (mortality), as well as the ability to compare the magnitude of effects across studies.
This paper extends the research base in increasing our understanding of the likely magnitude as well as the mechanisms between local measures of economic activity and health outcomes. These relationships have substantial public policy interest generally as well as during the current economic downturn. It is also of public policy interest to understand the potential heterogeneity in the effects of economic downturns on health outcomes both to attempt to further understand potential mechanisms as well as allowing the construction of public programs that may reduce any negative impacts on health.
Data and Empirical Setup
In order to examine these research questions, we use data from the public use version of the Panel Study of Income Dynamics (PSID) 8
In Table 1 , we present descriptive statistics for our PSID sample. The average health status is 2.5 from a 5-point scale (1=excellent, 5=poor) and eighteen percent report fair or poor health. The average unemployment rate at each level of aggregation was between 6 and 7 percent during this time period-and there is increased variation in the unemployment rate as the measure becomes more localized. The table shows that 65% of the sample is employed in each wave as well as the distribution of occupations in the , a nationally representative longitudinal study of US families that began in 1968 and collects data focused on economic, health and social behavior. We restrict our analysis to the years [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] because these are the only years that include both county level macro conditions (i.e. unemployment rates) as well as the health outcome (self reported health status). While not uncontroversial, previous research has shown strong evidence that self rated health status contains useful information and is related to mortality (Idler & Kasl, 1995; Idler & Benyamini, 1997) . In addition to these necessary variables, this study uses longitudinal information on hours worked, occupation codes, labor income, employment status, and socio-demographic information.
sample, with 12% professional and 9% manager codes. 9 Average income is approximately 22,000 in 1999 dollars and the average individual worked nearly 1,400
hours (1,840 for those with positive hours)
Empirical Methods
Several research designs will be pursued to examine our research goals with the PSID data. First, this paper will attempt to qualitatively replicate previous findings in the literature by treating the data as a repeated cross-section and using OLS and ordered probit regression analysis to link self-reported health status with local unemployment rates:
where state level and year fixed effects are controlled and the unemployment rate is either measured at the state (to replicate previous research) or county levels. The vector of characteristics will contain standard socio-demographic variables to match previous literature, such as age, gender, race, and education, but will also include some potential mechanisms such as employment status, hours worked, and occupational characteristics in some specifications. Likewise, this project will examine the dynamics of unemployment and health, similar to Ruhm (2000) The goal of replicating the specifications in the literature is necessary because no current research has been able to examine both self-reported health status and county level conditions. Finally, the results will, for the first time in the literature, be separately estimated by potentially important variables such as occupation-type and previous or initial health status as well as examine the potential pathways through changes in hours of work and occupational characteristics. Before presenting our preferred specifications, we show that self rated health status is procyclical using multiple measures of the unemployment rate and examine the importance of measuring macroeconomic conditions at the local versus more aggregated levels. Column 1 of Table 2 shows that a 1 point increase in the national unemployment rate reduces health status by 0.02 units, which is approximately the effect size of aging 1.5 year or reducing education by 1/10 of a year. In column 2, we show that the effect is larger when we control for the national rate but include the county-level unemployment rate. Indeed, it appears that, conditional on the local rate, the national rate is unimportant.
We also believe that a simple multicollinearity story is not operative here, as the two unemployment rate variables are correlated at 0.25 in our sample. In Column 3, we instead use the state-level unemployment rate and find a similar effect, however, Column 4 shows that the county rate is more important than this more aggregated rate and increases the coefficient to nearly 2 years of aging. Again, the county and state level variables are correlated at 0.5 in the sample. Column 5 examines the effect of the state unemployment rate with state fixed effects controlled and finds smaller effects. Column 6 shows results including state fixed effects, which does not affect the main findings. As an additional attempt at interpreting the "size" of the coefficient, in the appendix, we present interval regression results following Johnson and Schoeni (2007) , where selfrated health is converted to a 100-point scale.
10 Table 3 shows the baseline results linking county unemployment rates and self rated health status with no state fixed effects in column 1. Columns 2 and 3 vary the level of clustering between individual (column 2) and the preferred state level (column 3) (Bertrand et al. 2004 ).
The point estimate on a 100-point scale is 1/3 of a point reduction in health status for each 1-point increase in the unemployment rate. Thus, our evidence suggests an association between self rated health status and each measure of economic activity but also shows that the effect of the local rate is larger and likely relevant in predicting measures of self-rated health. One potential limitation with local measures of the macro economy in comparison to state or national measures is the problem of migration and differential likelihood of exposure to poor economic conditions. At the national level, the endogeneity of exposure to a particular unemployment level is not a concern, but the measure is likely least informative about local processes. At the state level, there is some concern about migration (Kennan and Walker in press), even with the use of state fixed effects, as is typically done. For local rates (e.g county), the tradeoff is between the higher relevance of the measure and the likely greater endogeneity of the macroeconomic measure. Table 4 presents some evidence of the importance of this concern, where the county rate is associated with exogenous characteristics of individuals. The evidence suggests a slight positive association with Hispanic race (but not black) and an important relationship between education attainment as well as disability status, where higher levels of disadvantage are related to poor economic conditions. While the preferred results control for these exogenous characteristics, the likelihood of unobservable variables that are correlated with both health status and local conditions are relevant when interpreting the main results.
Dynamics
Several papers have also undertaken analyses of the dynamics of the health effects of macroeconomic changes. For example, Ruhm (2001) finds evidence of accumulation of effects over a two-year period. In Table 5 , we examine up to four-year lags of the county level unemployment rates. These results must be interpreted with care, as the correlation in adjacent years of the rate is above 0.75 for our sample. With this issue in mind, our results are suggestive of lagged effects up to four years. However, as we include more lags, the sample size is reduced, and our results suggest an issue with the changing composition of our sample due to including a four year lag (but not two or three).
Mechanisms
We next examine potential mechanisms for the main results in Table 6 . Column 1 reports the baseline estimates. Column 2 adds employment status dummies; the coefficient is reduced by about 25%. Column 3 then controls for occupation dummies, which produce a minor reduction in the coefficient. Column 4 adds exposure to working conditions by adding the hours of work per year to the regression. Finally, we include annual income measures and show another non-trivial reduction in the coefficient, which is in contrast to Ruhm (2001) , who finds an increase in the health effects after holding income constant. These results suggest that occupation and income are potential mechanisms relating economic conditions and health. However, 50% of the baseline coefficient is left unexplained by our controls, indicating additional pathways.
A separate mechanism we investigate has implications for the interpretation of our primary results. Initially considered as a falsification exercise, we investigate whether the future rate of unemployment might affect self-rated health status. Table 7 shows that, controlling for the current unemployment rate, the future unemployment rate captures nearly the full effect on health reported in previous tables. We suspect the most plausible explanation for this strong effect lies with our measure of health-the subjective self rated health status assessment. Many researchers have demonstrated the fluidity of this measure and question what it is capturing. Our results are consistent with the interpretation that self rated health status contains a strong psychological/mental health component. Indeed, if we suppose that the measure is a combination of physical and mental health status, then our earlier estimates are likely lower bound effects. That is, if we assume that the evidence of countercyclical physical health outcomes from Ruhm and other researchers is correct, than our measure of self-rated health likely conflates the countercyclical physical health effects and the procyclical mental health effects.
Columns 2 and 3 in Table 7 suggest larger effects on the unemployed than the employed, but it is difficult to decompose if these differences can be attributed to larger mental health effects or smaller physical health effects (or both). The results are consistent with those in Charles and DeCicca (2008) , who find larger reductions of mental health for disadvantaged individuals.
Heterogeneous Effects
Much of the literature shows that the effects of macroeconomic conditions on health vary by the characteristics of the individuals. For example, Ruhm (2001) finds larger effects for males, employed individuals, and prime-working age individuals. In Table 8 , we stratify the contemporaneous unemployment rate results by gender, race, age, occupation, and year. The results suggest no differences by gender (not shown), but that white individuals are more heavily affected than non-white-in contrast, Charles and DeCicca (2008) find larger effects on mental health for blacks. Interestingly, we find stronger results for the youngest group (under 20) but no effects for ages 20-30 or over 60. We also find effects for working age individuals between 30-60, following Ruhm (2001). When we stratify the results by occupation, we find larger effects for professional and manager occupations as well as operatives. On the other hand, we find weaker evidence for those in potentially higher stress jobs (physically and mentally) including sales and laborers. Finally, we find some evidence that the effects are smallest in the mid 1980s and larger in the late 80s and early 90s.
Conclusions
In this paper, we extend the literature linking macroeconomic conditions and health outcomes. Using the PSID allows one of the few longitudinal investigations on this question. We focus attention on self-rated health status measures and local measures of economic conditions (county level unemployment rate) over a 10 year period. In contrast to previous literature that examined mortality and several health behaviors, we find evidence that self-rated health status is procyclical. Generally the results suggest a reduction in health from each point increase in the unemployment rate that is equivalent to aging between 1-2 years. The results also suggest that local measures are preferable and lead to somewhat larger estimates. In order to further examine the sources of these procyclical health effects we pursue two sets of potential mechanisms. We find that 50% of the effects on self rated health status can be explained by occupational characteristics (occupational class, income, hours of work). We then show evidence that future unemployment rates affect our health measure (self rated health) and suggest that these findings are consistent with the conceptualization of self rated health as a combination of physical and mental health. In this light, our results suggest that previous results showing a procyclical effect on mental health measures may instead be a psychological reaction to future bad economic times. These results have implications for calculating the full effects and dynamics of economic cycles on population physical and mental health as well as for interpreting measures of self rated health status found in many datasets. Tables  Table 1  Descriptive Statistics: PSID 1984 PSID -1993 Table 2 Appendix Tables  Table 1A 
